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1
ANCHOR ARRANGEMENT

The present invention relates to an anchor arrangement, an
anchor arrangement including a hollow anchor, a structure
including a hollow anchor, a method of forming an anchor
and an anchor suitable for use in pre-stressing a concrete
structure.

The present invention is particularly, although not exclu-
sively, applicable to an anchorage arrangement in which the
anchor is not accessible after a structure has been formed.

DEA4437104 includes wire anchor strands embedded in an
anchorage ofhardened grouting. The strands in the anchorage
include a bellied part enclosed in a plastic tube. The exterior
surface of the anchorage is indented or ribbed or shouldered
to assist in retaining the anchorage within the surrounding
concrete.

The bellied part is wide and accordingly can only be
inserted from the side of the structure towards which the
anchorage is located. Furthermore, the grout within the
anchorage is only resisted from coming out of the anchorage
by abutment with an end face of the anchor.

It is an object of the present invention to attempt to over-
come at least some of the above or other disadvantages.

According to a first aspect of the present invention an
anchorage arrangement includes a hollow anchor arranged, in
use, to be located to a first side of a structure and a plurality of
multi-wired tendons in which the adjacent wires are in con-
tact with each other along the majority of the extent of the
tendons, and in which one end region of the tendons are
arranged, in use, to be located in the hollow anchor, at least
some of the end regions of the tendons including at least one
expanded section in which the wires of a length of a tendon
are separated from each other such that they do not contact
each other, the tendons being arranged, in use, to be inserted
into the hollow anchor to locate the expanded sections in the
hollow anchor from a second side of the structure opposed to
the first side.

The present invention also includes a structure including a
hollow anchor as herein referred to.

According to another aspect of the present invention a
method of forming an anchorage comprises locating a hollow
anchor at a first side of a side structure and inserting a plural-
ity of multi-wires tendons through the structure from a second
side of the structure opposed to the first side such that end
regions of the tendons are located in the hollow anchor, adja-
cent wires on the tendons being in contact with each other
along the majority of the extent of the tendons and with at
least some of the end regions of the tendons including at least
one expanded section in which the wires over a length of the
tendon are separated from each other such that they do not
contact each other with the expanded sections being located
in the hollow anchor.

According to another aspect of the present invention an
anchor suitable for use in a pre-stressed concrete anchorage
includes a hollow interior into which tendons to be pre-
stressed are arranged to be inserted and secured therein by
grout with the interior surface of the hollow interior including
irregularities with which, in use, the grout is arranged to
cooperate to assist in retaining the tendons.

According to a further aspect of the present invention an
anchor arrangement includes a hollow anchor arranged, in
use, to be located at a side of a structure and a plurality of
multi-wired tendons in which adjacent wires are in contact
with each other along the majority of the extend of the ten-
dons and in which one end region of the tendons is arranged,
in use, to be located in the hollow anchor, at least some have
said end regions of the tendons including a plurality of spaced
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expanded sections in which the wires over a length of a tendon
are separated from each other such that they do not contact
each other.

The present invention includes any combination of the
herein referred to features or limitations.

The present invention may be carried into practice in vari-
ous ways but one embodiment will now be described by way
of'example and with reference to the accompanying drawings
in which:

FIG. 1 is a side view of part of an anchor housing 10;

FIG. 2 is a plan view of FIG. 1;

FIG. 3 is a sectional view of FIG. 2 taken on the line z-z of
FIG. 2;

FIGS. 4, 5 and 6 on detailed views of parts A, B and C
respectively of FIG. 1

FIG. 7 is a detailed view of part D of FIG. 3;

FIG. 8 is a detailed view of part E of FIG. 3;

FIG. 9 is a plan view of a cap 12;

FIG. 10 is a section on line z-z of FIG. 8,

FIG. 11 is a view of a reinforcing tendon 14 consisting of
multiple wires 15 with and without an end fitting 16 and

FIG. 12 is a perspective view of the housing 10 including
tendons with a part of the housing cut away.

In use one housing 10 is located at one end region of a part
to be stressed such as a lower end and another housing, which
may be a conventional housing, is located at another end
region of a part to be stressed such as an upper end. The
stressing may be effected in a horizontal direction or a vertical
direction or any angle between the horizontal and vertical.

A duct (not shown), such as a tube may be connected
between the spaced housings which duct may be fitted around
or within the cylindrical surface 18 of each anchor. The inner
orouter surface ofa vent 21, may be abutted by the ends ofthe
duct to assist in maintaining the duct in position.

Reinforcement may be placed around one or both anchors.

Concrete or another building material is then cast around
the duct and around at least part of the housing 10. The
concrete may extend around the outwardly located flange of
the anchor housing 10 and may be flush with the outwardly
facing surface of the flange or may be recessed.

Before or after casting the cap 12 of one anchor may be
fastened to the flange such as by fasteners (not shown) passing
through openings 22 in the cap and flange. The fasteners may
be screws or bolts.

One anchor or the end face of one anchor may be inacces-
sible after casting. Consequently tendons 14 may be fed
through the structure to reach that anchor. Before or after the
concrete has cured multi-wired tendons 14 may be fed such as
by being successively fed through from either side. The first
tendon to be fed, when fed from the opposite side to anchor 10
may abut the inwardly facing surface 24 of the cap 12. The
length of the fed tendon may be measured on the region of the
anchor through which the tendon is fed. Further tendons may
then be successively fed with their lengths being measured. At
least one of the tendons may not extend to the inwardly facing
surface 24 of the cap.

At least one and preferably all of the tendons may have at
least one and preferably at least two or three or more
expanded open sections 26. These open sections may be
formed by individual wires of the tendons being separated by
gripping the tendon at two spaced locations and pushing the
grips towards each other such as by hydraulics to permanently
deform the tendon such that the wires are separated. The open
sections may comprise the wires in the axial direction of the
tendon extending out such that the wires do not contact each
other and then back from the general extend of the tendon. By
including two or more open sections the depths of the anchor
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may be reduced by, for instance, a half of the depth of an
anchor without any open sections or with only one expanded
section. Consequently less grout is required to hold the ten-
dons in place.

The open sections 26 are located in the housing. The ratio
of the cross sectional area at the largest portion of the open
sections relative to the cross sectional area of the regular
portion of the tendon may be less than 3.5:1 or less than 3:1 or
less than 2.5:1 or less than 2.25:1.

The open sections 26 of at least one tendon may be stag-
gered from or may be alongside the open sections of at least
one other tendon in the longitudinal direction. Each tendon
may extend to the base of the anchor which base may be
perpendicular to the extent of the tendons exiting the anchor.
In this manner, if each tendon extends to the bottom, the open
sections of adjacent tendons going out from the centre will be
staggered slightly from each other. In an alternative embodi-
ment the cap may be planar.

At least one of the tendons may flare out slightly from the
general line of the tendon when in the housing towards the
bottom of the housing.

The staggering of the open sections 26 or, alternatively or
additionally, the flaring of the tendons within the housing may
allow more tendons to be fed through the duct than would be
the case if all of the tendons were fed simultaneously through
the duct with the open sections lying side by side. The number
of'tendons that may be fed may be defined by the number of
the cross sections of side by side tendons plus the maximum
cross sectional area of one open section that can fit into the
minimum gap through when the tendons are fed.

The tendons may have 7 wires per tendon with the tendons
being 15 mm in diameter. 19 tendons may be used. Alterna-
tively different wires per tendon or different number of ten-
dons or both may be used.

The ends of the tendons may have end fittings 16 that help
prevent the wires in the tendon from splaying out.

The anchoring housing containing the open sections
includes hoses extending through the concrete to the vents 20.
Grouting, such as high strength grout is pumped into the
housing through the line at vent 28. When the housing is full
of grout the grout then flows out through a vent 21. The grout
may be applied before, during or after the concrete has cured.

The grout may enter the open sections and may fill those
sections. When the grout has set the grout assists in retaining
the tendons against movement of the tendons out of the hous-
ing. The open sections may in addition cooperate with each
other to assist in preventing the tendons from leaving the
housing. The internal walls of the housing extend inwardly,
into the concrete. The grout cooperates with the walls of the
housing which may assist in preventing the tendons held by
the grout from leaving the housing.

After stressing the final grouting for the duct to be to the top
face of the anchor at the other end of the structure is added
from the vent 20.

The internal walls of the housing includes an irregular
surface as shown in FIG. 7 which may comprise irregularities
30 which may comprise recessed which may include a surface
32 that faces towards the outside of the structure in the region
of the anchor. A further surface 34 may extend from the
deepest section of the surface 34 towards the outside of the
structure in the region of the anchor and may so extend at an
angle towards the centre line of the anchor. The irregular
surface may extend around the periphery of the internal wall
of the housing. There may be a plurality of irregularities
spaced from each other extending around the periphery of the
internal wall of the housing.
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The grout may cooperate with the irregularities to assist in
preventing withdrawal of the tendons from the housing.

The external walls of the housing may be of any shape or
size capable of encompassing the end regions of tendons 14.

The external walls of the housing may extend generally in
an inwardly tapering shape from the exterior of the structure
where the anchor is located. This assists in preventing the
anchor from moving inwardly by cooperation with the sur-
rounding concrete.

In addition the external walls may include an irregular
surface as shown in FIGS. 4, 5 and 6 which may comprise
irregularities 36 which may comprise projections which may
include a surface 38 that faces away from the exterior of the
structure in the region of the anchor. A further surface 40 may
extend from the widest section towards the outside of the
structure in the region of the anchor and may so extend at an
angle towards the centre line of the anchor. The irregular
surface may extend around the periphery of the anchor. There
may be a plurality of irregularities spaced from each other
around the periphery of the housing.

An irregularity closer to the exterior of the structure, which
may be the closest irregularity, than another irregularity may
have a greater dimension than one further from the exterior of
the structure. For instance the surface 38 in FIG. 4 is longer
than the surface 38 shown in FIG. 6. Alternatively or addi-
tionally an irregularity further from the exterior of the struc-
ture, which may be the furthest irregularity, may have a
greater dimension than one nearer the exterior of the struc-
ture. For instance the surface in FIG. 5 is longer than the
surface 38 shown in FIG. 6.

The irregular surface of the exterior wall may assist in
preventing inwards movement of the anchor into the struc-
ture.

After the grout in the anchor 10 and concrete has set suf-
ficiently the tendons at the other anchor, which may be a
conventional stressing anchor, can be stressed. Under stress
the ends of the tendons in the anchor 10 are held in place by
grout, as previously described. The ends of the tendons, after
stressing at the anchor opposed to the anchor 10 may be cut
off and held in place such as by the use of wedges on the cut
ends of the tendons being forced into openings in an anchor
head.

In an alternative arrangement (not shown) any of the above
described expanded sections may be used without the anchor
10. In this embodiment the adjacent tendons and in which
adjacent tendons may contact each other the expanded sec-
tion or sections may be fed through a duct from the opposite
side of the structure to where the anchor 10 has previously
been located with concrete then being directly cast around the
expanded sections of the tendons at the duct. Alternatively the
tendons can be fed through the duct from the side where the
anchor 10 has previously been located. In this arrangement
more tendons may be employed and the duct may contain the
maximum number of tendons as no expanded sections are fed
through the duct. Concrete is then directly cast around the
expanded sections and the duct. Stressing is then applied,
after the concrete has cured, from the opposite side of the
structure.

The device and method of the present disclosure may be
further defined as set out in the following paragraphs.

An anchor arrangement may include a hollow anchor
arranged, in use, to be located to a first side of a structure and
a plurality of multi-wired tendons in which adjacent wires of
each tendon are in contact with each other along the majority
of the extent of the tendons, and in which one region of the
tendons is arranged, in use, to be located in the hollow anchor,
at least some of the said regions of the tendons including at



US 9,279,254 B2

5

least one expanded section in which the wires over a length of
a tendon are separated from each other such that they do not
contact each other characterised in that, in use, the tendons are
arranged, in use, to be inserted into the hollow anchor to
locate the expanded sections in the hollow anchor from a
second side of a structure opposed to the first side.

At least some of the tendons may include a plurality of
spaced expanded sections arranged, in use, to be located in the
hollow anchor.

Each expanded section, at its maximum cross-section, may
be less than the cross section of the minimum gap which the
tendons must pass to reach the interior of the hollow anchor.

The ratio of the cross sectional area ofthe expanded section
at its maximum cross section relative to the cross sectional
area of the regular tendon may be less than 3.5:1 or less than
3:1 or less than 2.5:1 or less than 2.25:1.

The expanded section of adjacent tendons, when located in
the anchor, may be arranged to cooperate with each other to
assist in resisting any force attempting to withdraw the ten-
dons out of the anchor in a direction towards the second side
of the structure.

At least one tendon may be caused to be deflected from its
general elongate extent outside of the anchor within the
anchor.

Different tendons may extend to different depths within the
anchor.

Different tendons may extend to the same depths within the
anchor.

At least one tendon with an expanded section may include
an end fitting arranged to constrain the ends of the wires of the
tendon to remain in contact with each other.

The tendons within the anchor may be arranged to be held
in place by grout inserted into the hollow anchor with the
anchor including irregularities on its interior surface arranged
to cooperate with the grout to assist in retaining the tendons in
the anchor.

The irregularities may comprise recesses.

The irregularities may include at least one surface facing at
least partially towards the first side.

The irregularities may include a further surface extending
from the outermost part of the surface that faces the first side
towards a line extending from the second side through the
centre of the anchor.

The irregularities may extend around the periphery of the
anchor.

The interior of the hollow anchor may taper inwardly from
the first side towards the second side.

At least some of said end regions of the tendons may
include an expanded region nearest the end of the tendon
which is spaced from the end of the tendon.

At least some expanded sections, when located in the
anchor, may overlap each other in the elongate extent of the
tendons but are not coincident with each other.

A structure may include a hollow anchor as herein
described.

A method of forming an anchorage may comprise locating
a hollow anchor at a first side of a structure and inserting a
plurality of multi-wired tendons through the structure from a
second side of the structure opposed to the first side such that
end regions of the tendons are located in the hollow anchor,
adjacent wires of the tendons being in contact with each other
along the majority of the extent of the tendons and with at
least some of the end regions of the tendons including at least
one expanded section in which the wires over a length of the
tendon are separated from each other such that they do not
contact each other with the expanded sections being located
in the hollow anchor.
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A method as described in the preceding paragraph when
using an anchorage arrangement as herein described.

The method may comprise securing the end regions of the
tendons within the hollow anchor and stressing the tendons
from the second side and securing the tendons in a stressed
condition at the second side.

An anchor suitable for use in a pre-stressing concrete struc-
ture, wherein the anchor may include a hollow interior into
which tendons to be pre-stressed are arranged to be inserted
and secured therein by grout characterised in that the interior
surface of the hollow interior includes irregularities with
which, in use, the grout is arranged to cooperate to assist in
retaining the tendons.

The irregularities may comprise recesses.

Irregularities may comprise a surface that faces at least
partially towards what, in use, will be the side of the surface
that the anchor is located in.

The irregularities may comprise a further surface that
extends from the outermost part of the surface that faces the
side of the surface of the anchor towards a centre line of the
anchor.

The irregularities may extend around the periphery of the
anchor.

The interior of the anchor may taper inwardly away from
the side of a structure that the anchor is arranged, in use, to be
located.

An anchor as herein described when used in an anchor
arrangement as herein described or when used in a method as
herein described.

An anchor arrangement may include a plurality of adjacent
multi-wired tendons in which adjacent wires of each tendon
are in contact with each other along the majority of the extent
of'the tendons at least some of said end regions of the tendons
including a plurality of spaced expanded sections in which the
wires over a length of a tendon are separated from each other
such that they do not contact each other.

There may be included a plurality of multi-wired tendons
in which at least some of said end regions of the tendons
include at least three expanded sections.

At least some of said end regions of the tendons may
include an expanded region nearest the end of the tendon
which is spaced from the end of the tendon.

At least one tendon may be caused to be deflected from the
general elongate extent of that tendon at the end region
including the expanded sections.

Different tendons may extend to the same depth within the
structure.

Different tendons may be are arranged, in use, to extend to
the same depth within the structure.

An anchor arrangement may include a hollow anchor as
herein described arranged in use to be located at a side of a
structure and a plurality of multi-wired tendons in which at
least some expanded sections of adjacent tendons, when
located in the anchor overlap each other in the elongate extent
of the tendons but are not coincident with each other.

The ratio of the cross sectional area of at least one
expanded section at its maximum cross section relative to the
cross sectional area of the regular tendon may be less than
3.5:1 or less than 3:1 or less than 2.5:1 or less than 2.25:1.

A hollow anchor in which the end regions of the tendons
may include a plurality of spaced expanded sections are
arranged, in use, to be located in the hollow anchor.

A method of forming an anchor in a structure may com-
prise arranging a plurality of multi-wired tendons adjacent to
each other, in which the wires of each tendon are in contact
with each other along the majority of the extent of the tendons
with at least some of the end regions including a plurality of
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spaced expanded sections in which the wires over a length of
each tendon are separated from each other such that they do
not contact each other and then casting concrete around the
end regions, allowing the concrete to cure, and then stressing
the tendons from the opposite end region.

The invention claimed is:

1. An anchor arrangement, comprising:

ahollow anchor arranged, in use, to be located to a first side

of a structure; and

a plurality of multi-wired tendons, each of the plurality of

multi-wired tendons having an end region located in the
hollow anchor,

wherein:

each end region has one or more first portions in which
adjacent wires are in contact with each other substan-
tially along an entire length of the one or more first
portions,

one or more end regions include at least one second
portion in which the wires over a length of the at least
one second portion are separated from each other such
that the wires do not contact each other to thereby
form expanded sections,

at least one of the plurality of multi wired tendons with
the atleast one second portion formed as the expanded
section includes an end fitting arranged to constrain
ends of wires of the at least one of the plurality of
multi-wired tendons at an end of the at least one of the
plurality of multi-wired tendons in the hollow anchor
to cause the ends of the wires to remain in contact with
each other; and

the plurality of multi-wired tendons are arranged, in use,
to be inserted into the hollow anchor to locate the
expanded sections of the end regions in the hollow
anchor from a second side of the structure, the second
side being opposed to the first side.

2. The anchor arrangement of claim 1, the end region of at
least one of the plurality of multi-wired tendons including two
or more discrete and spaced apart second portions as the
expanded sections arranged, in use, to be located in the hol-
low anchor.

3. The anchor arrangement of claim 1, each expanded
section having a maximum cross-section that is less than a
cross section of a minimum gap through which the end
regions of the tendons are passed to reach an interior of the
hollow anchor.

4. The anchor arrangement of claim 1, the second portions
that form the expanded sections of adjacent ones of the plu-
rality of multi-wired tendons, when located in the-hollow
anchor, being arranged to cooperate with each other to assist
in resisting a force attempting to withdraw the end regions of
the plurality of multi-wired tendons out of the hollow anchor
in a direction towards the second side of the structure.

5. The anchor arrangement of claim 1, an end region of at
least one of the plurality of multi-wired tendons being
deflected from a general elongate extent outside of the hollow
anchor within the hollow anchor.

6. The anchor arrangement of claim 1, different ones of the
plurality of multi-wired tendons extending to different depths
within the hollow anchor.
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7. The anchor arrangement of claim 1, the plurality of
multi-wired tendons within the hollow anchor being arranged
to be held in place by grout inserted into the hollow anchor
with the hollow anchor including irregularities on an interior
surface, the irregularities being arranged to cooperate with
the grout to retain the plurality of multi-wired tendons in the
hollow anchor.

8. The anchor arrangement of claim 7, the irregularities
comprising recesses including at least one first surface facing
at least partially towards the first side and at least one second
surface extending from an outermost part of the first surface
towards a line extending from the second side through a
center of the hollow anchor.

9. The anchor arrangement of claim 7, the irregularities
extending around a periphery of the interior surface of the
hollow anchor.

10. The anchor arrangement of claim 1, wherein the inte-
rior surface ofthe hollow anchor tapers inwardly from the first
side towards the second side.

11. The anchor arrangement of claim 1, wherein at least
some of the second portions as the expanded sections, when
located in the hollow anchor overlap each with other in the
elongate extent of the plurality of multi-wired tendons but are
not coincident with each other.

12. The anchor arrangement of claim 1, different ones of
the plurality of multi-wired tendons extending to a same
depth within the hollow anchor.

13. A method of forming an anchorage, comprising:

locating a hollow anchor at a first side of a structure; and

inserting a plurality of multi-wired tendons through the

structure from a second side of the structure, the second

side opposed to the first side, to locate end regions of the

plurality of multi-wired tendons in the hollow anchor,

wherein:

within the hollow anchor, adjacent wires of the end
regions of each of the plurality of multi-wired tendons
are in contact with each other substantially along an
entire length of one or more first portions of the end
regions,

one or more of the end regions includes at least one
second portion in which the wires over a length of the
at least one second portion are separated from each
other such that they do not contact each other to
thereby form expanded sections, and

at least one of the plurality of multi-wired tendons with
the at least second portion formed as the expanded
section includes an end fitting arranged to constrain
ends of the wires of the at least one of the plurality of
multi-wired tendons to remain in contact with each
other.

14. The method of claim 13, further comprising securing
the end regions of the plurality of multi-wired tendons within
the hollow anchor and stressing the plurality of multi-wired
tendons from the second side and securing the plurality of
multi-wired tendons in a stressed condition at the second side.
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